Two theorems of Accola concerning automorphisms of Riemann surfaces can be extended to higher dimensional manifolds. Formulas are obtained concerning signatures of compact oriented 4&-dimensional differentiable manifolds and EulerPoincaré characteristics of compact differentiable manifolds and compact complex manifolds.
Introduction.
In [l] , R. D. M. Accola has obtained formulas which relate invariants (such as the genera and the dimensions of spaces of meromorphic functions) of a Riemann surface X and quotients of X by certain subgroups of a finite automorphism group G of X. The purpose of this note is to exhibit some generalizations to higher dimensional manifolds. The author would like to thank the referee and Professor Accola for their comments. Applications of our formulas and some related results will be given in a forthcoming note.
2. Differentiable actions of a finite group. We shall generalize the first theorem of Accola in [l ] to differentiable actions of finite groups on compact differentiable manifolds. Instead of the RiemannHurwitz formula, we apply a formula of Conner [3] concerning differentiable actions of a finite group G on a compact differentiable manifold X, namely, the Euler-Poincaré characteristic of X/G is given by (1) x(X/G) = 22x(F0)/n, gGG where n is the order of G and Fg is the set of points in X fixed under the element gGG. It is clear that the first theorem in [l] is a consequence of the following. Proof. Formula (1) Corollary. Suppose for O^i^j^O, it happens that GiP\Gj= {l}.
G is then said to admit a partition. In that case, formula (2) becomes 4. The signature formula. Let X be a compact oriented differentiable manifold of dimension +k. The signature of X is defined as the signature of the quadratic form in H2k(X, R) given by the cup product. Thus Sign(Z) =p -q, where ¿ is the number of + signs in a diagonalization of the quadratic form and q is the number of -signs (see [4] (4), we get (3).
The above theorem is not exactly a generalization of Accola's second theorem, because the signature of a Riemann surface (any manifold of dimension j¿ +k) is defined to be zero.
5. The Euler-Poincaré characteristic formula. Let A" be a compact complex manifold. We denote by Hp'q(X) the finite dimensional vector space of complex harmonic forms of type (p, q) on X and denote by hp'"(X) the dimension of Hp'q(X). The Euler-Poincaré characteristic xC^Ü of X is, according to [4] , x(X) = ¿Z(-l)^h^(X).
Suppose that X admits a finite group G of analytic automorphisms. In general X/G is not necessarily a manifold (see [2] , [ó]). We call an Accola group G of analytic automorphisms admissible if X/Gi¡... k (1=^<j< ■ ■ ■ <k?¿s) and X/G are manifolds. The vector space Hp'q(X) is invariant under G and hence is a representation space of G canonically. Proof. This follows from Lemma 2. Theorem 4. Let G be an admissible Accola group of analytic automorphisms of a compact complex manifold X. Then X(X) = E x(X/Gi) -Z x(X/Gii) +-(-l)'x(X/Gi2....).
Proof. This follows from x(X/Gii...k) = ¿2(-l)p+*hp'*(X/Gij...k) p.« for indices l^i<j< • ■ • <k^s.
Theorem 4 is a generalization of the second theorem of Accola. It would be interesting to see whether this theorem is still true for nonadmissible groups.
